We fix a positive integer n.
the first of these sets is called the open ball with center a and radius r and the second is called the closed ball with center a and radius r.
We now fix a subset A of R n .
We let int A = {x ∈ R n : U(a, r) ⊂ A for some r with 0 < r < ∞};
these sets are called the interior, closure and boundary of A, respectively.
We now suppose that
We say a is a local minimum(maximum) for f (on A) if there is r > 0 such that f (a) ≤ (≥)f (x) whenever x ∈ A ∩ U(a, r). The value f (a) of f at a minimum(maximum) of f is called the minimum(maximum) value of f . Theorem 0.1. Suppose A is closed and bounded and f is continuous. Then f has a minimum and a maximum.
Proof. For each c ∈ rng f let F c = {x ∈ A : f (x) ≤ c} and note that F c = ∅ and, because f is continuous, F c is closed. Because A is closed and bounded the set c∈rng f
Any member of this set is obviously a minimum for f .
To show a maximum for f exists replace ≤ by ≥ int the definition of F c . 
